12 United States Patent

Sonzini

US011053735B2

US 11,053,735 B2
Jul. 6, 2021

(10) Patent No.:
45) Date of Patent:

(54) ELECTROMECHANICAL ACTUATOR AND
HOME AUTOMATION INSTALLATION
COMPRISING SUCH AN ACTUATOR

(71) Applicant: SOMFY ACTIVITES SA, Cluses (FR)

(72) Inventor: Marc Sonzini, Allinges (FR)

(73) Assignee: SOMFEFY ACTIVITES SA, Cluses (FR)

( *) Notice: Subject to any disclaimer, the term of this

patent 1s extended or adjusted under 35
U.S.C. 154(b) by 0 days.
(21) Appl. No.: 16/759,479

(22) PCT Filed: Nov. 16, 2018

(86) PCT No.: PCT/EP2018/081637
§ 371 (c)(1),
(2) Date: Apr. 27, 2020

(87) PCT Pub. No.: WO02019/105771
PCT Pub. Date: Jun. 6, 2019

(65) Prior Publication Data
US 2020/0332596 Al Oct. 22, 2020

(30) Foreign Application Priority Data
Dec. 1, 2017  (FR) coeiii e, 1771298

(51) Int. CL
E06B 9/72
E06B 9/80

(52) U.S. CL
CPC . E06B 9/80 (2013.01); E06B 9/72 (2013.01)

(58) Field of Classification Search
CpPC ... EO6B 2009/905; EO6B 9/84; EO6B 9/90;
E06B 9/80; EO6B 9/72; EO6B 9/50;

(2006.01)
(2006.01)

(Continued)

(56) References Cited

U.S. PATENT DOCUMENTS

8,469,171 B2* 6/2013 Lagarde .................. F16D 67/00
192/223 4
2010/0320855 Al* 12/2010 Lagarde .................. F16D 49/04
310/77

(Continued)

FOREIGN PATENT DOCUMENTS

CN 101839111 A 9/2010
CN 102191908 A 9/2011
(Continued)

OTHER PUBLICATTIONS

International Search Report, PCT/EP2018/081637, dated Feb. 12,
20109.

Primary Examiner — Daniel P Cahn
(74) Attorney, Agent, or Firm — Nixon & Vanderhye

(57) ABSTRACT

An electromechanical actuator includes a spring brake with
a helical spring, a drum, an input member, an output member
and a cap. The drum includes a housing with an inner
friction surface configured to cooperate with at least one turn
of the spring. The mput member includes a driving tooth
extending between the input member and the cap. The input
member or the cap includes a spacer extending between the
input member and the cap. The input member 1includes a first
radial retention element of the spring extending between the
tooth and the spacer, along a first side of the brake. Further-
more, the cap includes a second radial retention element of
the spring extending between the tooth and the spacer, along
a second side of the brake.

20 Claims, 7 Drawing Sheets




US 11,053,735 B2
Page 2

(58) Field of Classification Search
CPC ....... EO6B 2009/6845; EO6B 2009/725; EO6B
2009/6872; EO6B 9/40; EO6B 9/68; E06B
9/171; EO6B 9/44; B21F 11/005; B21F
3/02; B21F 35/00; F16F 1/04; GO1B
11/08; GO1B 11/24; HO2K 11/33; HO2K
7/116; HO2K 2207/03; HOIR 13/625

See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

2012/0267060 Al* 10/2012 Anderson ............... E06B 9/262
160/241
2015/0059992 Al* 3/2015 Liu .o, E06B 9/56
160/313
2016/0369558 Al* 12/2016 Kuby ........cooooeeeiini E06B 9/50
2020/0180009 Al* 6/2020 Lagarde .................... F16F 1/04

FOREIGN PATENT DOCUMENTS

CN 104662249 A 5/2015
CN 105178836 A 12/2015
CN 205532187 U 8/2016
FR 2 995 001 3/2014

* cited by examiner



U.S. Patent

- i-.

- P '—---l-_---'\--‘_- .

Jul. 6, 2021

C IR
TR
TR .

T4k

g +'+ ¥
P Ty 1‘*
e - A

",

+

-
'
+
. +
.+ "
.
. . .
N
: Y +
al
- ) A+
b ] 4
e e T ok

. .
i I
- -
e L] L}

]

R

+
e

.

-
H
+

+ +

>
-+

. . .
Ty R LN
7 A ]
. ulh b1 B
E o+ W P AL L :
' . .

"

|_ +
T .

S b

%

g X LEGda nbE gty
ﬂ%.f,_ : ::F, 2EEE
ES ot wap g Bk Ly 0
X NN 5] 5

R A Al e A

1% P LT
a oo L ] -
.. . 5 +.

TV AT O W M0 3 S S e

Sheet 1 of 7

+

X Lk
b L |
ALl
L
+
i ok
-
+1a,
et
= -
X 3
LK
4
.
T .y
o,

+

.

r.
!

i

vy

o T T A U TN ST LA, T T P T Y T e TP L S T T T
[

ooy

=

=i o -..-...-

| .

H1G. 2

US 11,053,735 B2

=




U.S. Patent Jul. 6, 2021 Sheet 2 of 7 US 11,053,735 B2

+ o+ 4

+ + ¥

+ + +'F-+ + +

o+ F O+

+ + +

e Y ¥ Y O

EIE I I I TR

n

I

“.Ml

+ + 4+ + + +

. 5 AN 3 Y . i .
= . . + 4 4 . e . s
. - - + - . + H

R N N N N N N N N N N N N N N N A N N N
L e

*

.

..
ER

+ F + + +

+ +

+

mnﬂ'

WM R UMW, B WA i WA R U W W

BYNODT

+ + +

+ + + -+

E
D ARG ® ORRRR G ORNE O ueoes o

-+
o
.
nl,

+ + + + + + + F + FF A F A FFEF S

+ + + %
-

B R L LT LR
BT St ar R b L UL o
e N g e N

+ + +

----- [ T L ¥ ey
I .

ST A M 2L
PoEN T

LTS A e Bk A N AT
REEC R ERAE BRI AR UL L] B
B R e e R R T

P e R L -

+ + + -+

nrieq

ok o+ o+

=
+
-
+.
TN T FERTIE R AAEIER W CIWWOR M PN, B
‘.

*
N

+ + +'% 4 +
PR !

K
ARG B RO B RNRE - M MNE . R

+ + + 4+ + + +

+ + + + + + 4+

. K

.. e +
A . . : : . ) +
L e . H: y N . .
p e - .- - Far - .
G o+ b D ™ + + .
. -
* + + .
) * g i + +
! .. + +
. - =My + + . '
E 1 - " TiE. E
5 : a R . N .
e - : . ..
. ot g+ + + . . .
0 ' 2+ + + 0
"~ 0 X + + .
. o i .
" 1 3 + + .
L - ' . + + T -
- = * * R L
. R + + .
- . * * A .
+ -
+ + I
) + + . ;
' + * PN
' ) F + + o -
) ) ’ . + 4
. - ) --. +. ) N
- 0 LY H = & * !
L. T, . Y= + . .
. . . it |

+ + + % + +

'Il'll_'ll

 + + + + + -+ + +.F + FF

* o+ *

EE I T B N

1

L LW £ B 4 WS

+.+ + +

+ + + +

i i’_'ﬁﬁm.

+ + +

s
-

+

R RO TR I N R

FREY ¥ ¥ VI TN ¥ ¥ ¥
[ T

-+
+'+ + +

s I

+
+.
3

+ + +

m:

L L L L

+ + +

RN W

,
+ o+ + 18
L |

+
T
+
2
+*
+
+

j.

+ + +'% + + ¥
M
R

 + + + + + o+

P
TN

+ + + ¥+ + B

,,_.
=
Fi

+ + + + 4+ + 4+

+ + +

TR

[

+ + + F + + +°'+ +

ko F

+

+ 4+

-
[ 5

éf' W
ar W

: y i A Pt

+ 4
+
1

+ +
i
sk

+ + ¥
'.
LI
o

+ + % 4+

-+ + 4

e

by

+ + + + + + + + + 4+ + F F+FF AT

+ + F + o+

|

+ 4+ + + ¢ + 4

+

+ + ¥
rAEATNE Y EETRERE . W PRI N

WK N

F W M WA R PAPRR VA AW

+ % F o+ k4

EE

* + + 4+ + + 4

[+

.+ + + + + + + + + + + + 2+

-+
-
A

+

L B N A

_.'==_|' m tm a m- ‘.
i ey 3 Do

+ + + + + + + 4 + +
+,

+

+ o+ o+ o+

+
. . . .
. - + + . -
4 3 - + * )
+ + -
+ + . .
; + * L. .
* +
. + + . . -
. + + o .
@ + + ) L SR
: v N . . .
+ +
. : N .
+ + s U O 4 ORI AT W RN AR W AT U AR P RN T R R
. o . Py L, e e . T
: . + - T e o T R
P e . . . phy 7
* Y » * -
. - . -+ . .

. +
: . T
: * - + + + + + + + + +* + + ¥ + +. L +
" e A o T PR T A T R D S R N P A g e e )
AT LA e T P s Pl A e D S M 1m0 I o a0 o A 15

*
K + & & 4 + + T+ +‘ﬂ++ .. .
B e S o M (ol A S A e W Rt R L A e L R e R .

= 1 e 120 It Ml T o v ol P A S IR 008 ' Lo e L2 W B P VT o O I G e o

T

L

bk o g e g L T N B A W L, S\ g A e e 1 ol G 0 A, Tt A e K 8 i i, e L Wt o, ot eyt

R T T b e L 4 e m A Ak e T B 1A R R TR W P R AL LA LAR Ao U aRD W

S T Py PR ey R RSy U S, ST e Syl GO ML N IV 0 T St TR S P S FAE Ul RN S L P SRS SRRy Sy S B oy

S L i i alal T e ey e e R T e e e e S

3 A AT e T - 15T T T s LS UL | 4 r T T s e . L]

et a1

STR TR TR

T LI P TR A I T T A e T T T T P D A T P R Y B N T T e T ST A TR LR P
R G T e e g Y e W Yt o | e 2 I TR e e L T T S T
T e oz # W 1 T G S LA A AR R -.l'.'tﬁ-flaw"wu;wm;-:u-:;:form':ﬁ«.-'-'l.-ﬁmt'.ﬁ.':-ﬁfm pEETL.

e ST S TS £ TR LT A0 S T il A R N e T e

-

LA T R T T Y e "]

. ) T T P A L Tl T e P e b
TR :1.-.:'q.=-l.11-'io:r'..<'q'|'r-.|-'-.-:-=..<B‘un.:';:-'ma-.'.w . e I T T IR e S e S T T ol WA
R el T R T T L P T T T R W T B A LR TA T ol ST AR Tl T T S T D T L e LT TR TR AN W T T Tl

+7 T v T T S TE BN T B S U A

e e 3 B i et 1y
- r-.:-.'-.---_- b b e e e l.l:-.r-.-.-u.n:

o e St b i e s

= S R et e o e e S 4 A A it LY

et ph o b emrws = Ty o e e T e e —r r - =k T ey e v w s e o Qe rd morrd = =k =y v qeted




US 11,053,735 B2

: s

izt — 2 e

.'....'..-.-.-_._'
e mm1-fh

g,

B
g
i g

o
.l"h'w\._

Sheet 3 of 7

E i G o 4
u.-"\—"—?m_.w-w
1 AT e e e v
- il
AT ——
—— Ve

.I_.W
) o gl S e
P

o

g + -
..—..—..—..—..—..—...—.‘..—..

. R sl S e e e ET
"y

- 2 P,
B e el

s SR et e
LN TRRE Y P )

Jul. 6, 2021

U.S. Patent

G, 5



U.S. Patent

Jul. 6, 2021

o e e AL,

il

e —

48 AT

L

LT

i

et

JELEILIERS,

f———

s e vy

) i

FEILEEY

LD LT

P

e .

P e e T

-

Sheet 4 of 7 US 11,053,735 B2

R
Hr-
R A

= e e i-.-.i:'"."" e el TP T LT O ""___'._ J .

e =T T T ":-'L.Tll )
——— = Ay =ir

. i Dy, R,

- PRI il
; _._'.;5#'1-'?'5'-'“3{‘:-*’-‘:-'“S'E.'-.,;.m;,g;{;
) CTETH -~

i Ha i
T EEUELIEL LIRS )

LR LR

TP .
I T
T ey e et ST T

Foe e .
- DREEL L T
. - -
R -‘i ey s el

- S,




U.S. Patent Jul. 6, 2021 Sheet 5 of 7 US 11,053,735 B2

. ..-ﬂ-.":ﬂkl "'":".'m_”'_.
.- .
i
B
. . :
: E -, .
L %:
[ 4
- e LoE
' b : L
: Eooof o
T g
A P
- : - :\'. :. I
E ¥ HE
s . : ;
= i :
- i : : z
+8 : ; :
H : . P
* . H ; x it
P , ; i
. ) .\: : T - -
. “ . ‘-l.l..ma?g.ﬁ.mﬂ-_-}-}-fnl:‘im.wm_
+ . .3 . __;.-qn'-l
N H H E vy e R
b g T A :
x i .o X .
! : X i .
: z - i
; . ; :
. S i :
: g
: < |
: . - 0
. :.: E ..\:i
F : |
: : ':
g : i
: L4 1N
R i i
: P ; 1)
.- L . ':'::;
o e -

L e

-

i e
-, -

e S

AR

A A A S

el v e

e A Y

o e
Aumasian

P

i

o

falL

ik W, W e

R

P

ek T

C AN e B oanrnoes e e sn e s e eii

e
RRTIN T .
T

NTRET. TSIt
e

S —— Ly e " . Lt
L e et v e e o S A

3 e O TR Bt e .t .. -
- T e e
[ L

L Tl P R

R 1] o

e TERE L L
LA

.—i’%&'—o—umh&.ﬂ-&mn"—.&iw

R -_;._.-._ﬂ-:-::'g-::wrﬁx..- e iy i,
“entortis O . T
W

A A s

a4

P- ORI T

W oams A VR AT W

fe e

(LT R e

=

T 1

[

[;

ol

-
FHY TS EA L ]

e

Trage, e

Il-'. " -
L,
F T e i n v RN e wa o

= e -
A 'l'\-l.-\.,:_. y

R R Bl e N R e U e e T

LN
-

" “?Q.-\.“:.-I\}-_
B 'I-'-?r!'-\.'!ﬁm-\-'h-frrnw.-r\-:'-\.

e e

T
b

PR G,

. PR L
. . e e IILY.
L e e e it i T e T

G, 9



U.S. Patent Jul. 6, 2021 Sheet 6 of 7 US 11,053,735 B2

FIG. 10



U.S. Patent Jul. 6, 2021 Sheet 7 of 7 US 11,053,735 B2

FIG. 11



US 11,053,735 B2

1

ELECTROMECHANICAL ACTUATOR AND
HOME AUTOMATION INSTALLATION
COMPRISING SUCH AN ACTUATOR

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an electromechanical
actuator. The electromechanical actuator comprises a spring
brake. This type of spring brake 1s more particularly suitable
for a so-called tubular electromechanical actuator.

The present invention also relates to a home automation
installation for closing or sun protection comprising a screen
able to be wound on a winding tube rotated by one such
clectromechanical actuator.

In general, the present invention relates to the field of
concealing devices comprising a motorized driving device
setting a screen 1n motion, between at least one first position
and at least one second position.

Description of the Related Art

A motorized driving device comprises an electromechani-
cal actuator for a movable element for closing, concealing or
sun protection such as a shutter, door, gate, blind or any
other equivalent material, hereinafter referred to as a screen.

Document FR 2,995,001 Al i1s already known, which
describes an electromechanical actuator for a closure or sun
protection home automation installation. The electrome-
chanical actuator comprises an electric motor, a reduction
gear and a spring brake. The spring brake comprises a helical
spring, a drum, an mput member, an output member and a
cap. Each end of the helical spring forms a tab extending
radially relative to an axis of rotation of the spring brake.
The drum comprises a cylindrical housing. Furthermore, an
inner iriction surface of the housing of the drum 1s config-
ured to cooperate with at least one turn of the helical spring.
In this way, at least one turn of the helical spring 1s radially
stressed by the housing of the drum.

The input member comprises a driving tooth. The driving
tooth extends between the input member and the cap, 1n an
assembled configuration of the spring brake. Furthermore,
the input member or the cap comprises a spacer. The spacer
extends between the mput member and the cap, i the
assembled configuration of the spring brake.

The output member comprises two lugs.

The mput member 1s rotated by the electric motor. The
driving tooth of the input member 1s configured to cooperate
with one of the tabs of the helical spring, so as to rotate the
helical spring around the axis of rotation of the spring brake
in a first direction of rotation. Such a movement releases the
spring brake. The frictional force between the turns of the
helical spring and the inner surface of the housing of the
drum 1s decreased during rotational driving of the helical
spring in the first direction of rotation. In other words, this
movement tends to decrease the diameter of the outer
enclosure of the helical spring and therefore to decrease the
radial stress between the helical spring and the inner surface
of the housing of the drum.

One of the lugs of the output member 1s configured to
cooperate with one of the tabs of the helical spring, so as to
rotate the helical spring around the axis of rotation of the
spring brake in a second direction of rotation, the second
direction of rotation being opposite the first direction of
rotation. Such a movement activates the spring brake. The
frictional force between the turns of the helical spring and
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2

the mner surface of the housing of the drum i1s increased
during the rotational driving of the helical spring 1n the
second direction of rotation. In other words, this movement
tends to increase the diameter of the outer enclosure of the
helical spring and therefore to increase the radial stress
between the helical spring and the inner surface of the
housing of the drum.

However, this electromechanical actuator has the draw-
back of generating operating noises and manufacturing
defects related to a misalignment of the helical spring
relative to the input member, the output member and the cap.
This misalignment generates unwanted friction between the
clements of the spring brake.

As a result, in order to limit the unwanted friction, sizing
adaptations of the elements of the spring brake are neces-
sary, 1n particular to reduce the dimensions of the driving
tooth of the mput member, the spacer and the lugs of the
output member, which may cause risks in terms of the
quality of the spring brake and therefore the electromechani-
cal actuator.

Furthermore, during the manufacturing of this electrome-
chanical actuator, the helical spring lacks radial retention
relative to the mput member, the output member and the cap.

As a result, during assembling of the assembly formed by
the input member, the helical spring, the output member and
the cap inside the drum and, more particularly, during a
winding operation of the helical spring, the helical spring 1s
positioned on a slant 1nside the housing of the drum.

Furthermore, during assembling of the assembly formed
by the input member, the helical spring, the output member
and the cap inside the housing of the drum, the helical spring
rubs on the inner friction surface of the housing of the drum
and at least partially withdraws a lubricant deposited on this
inner iriction surface and on the helical spring.

SUMMARY OF THE INVENTION

The present invention aims to resolve the atorementioned
drawbacks and to propose an electromechanical actuator for
a closure or sun protection home automation installation
comprising a spring brake, as well as a home automation
installation for closing or sun protection comprising such an
clectromechanical actuator, making it possible to guarantee
the radial retention of a helical spring with respect to an
input member, an output member and a cap, during the
manufacturing of the spring brake and during the operation
of the spring brake, as well as to reduce the operating noises
of the spring brake, during the rotational driving of an 1nput
member and/or an output member inside a housing of a
drum.

To that end, according to a first aspect, the present
invention relates to an electromechanical actuator for a
closure or sun protection home automation installation,

the electromechanical actuator comprising at least:

an electric motor,

a reduction gear, and

a spring brake,

the spring brake comprising at least:

a helical spring,

a drum, the drum comprising a housing, the housing of the
drum comprising an iner iriction surface configured to
cooperate with at least one turn of the helical spring,

an input member,

an output member, and

a cap,
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the mput member comprising a driving tooth, the
driving tooth extending between the mnput member
and the cap, 1 an assembled configuration of the
spring brake, and

the input member or the cap comprising a spacer, the
spacer extending between the input member and the

cap, 1n the assembled configuration of the spring
brake.

According to the mvention, the mput member comprises
a lirst element for radial retention of the helical spring
extending between the driving tooth and the spacer, along a
first side of the spring brake, 1n the assembled configuration
of the spring brake. Furthermore, the cap comprises a second
radial retention element of the helical spring extending
between the driving tooth and the spacer, along a second side
of the spring brake, 1n the assembled configuration of the
spring brake, the second side of the spring brake being
opposite the first side of the spring brake, relative to an axis
of rotation of the spring brake.

Thus, the first and second radial retention elements of the
input member and the cap respectively extending between
the driving tooth and the spacer make it possible to guar-
antee the radial retention of the helical spring with respect to
the input member, the output member and the cap, during the
manufacturing of the spring brake and during the operation
of the spring brake, as well as to reduce the operating noises
of the spring brake, during the rotational driving of the input
member and/or the output member mside the housing of the
drum.

In this way, the first and second radial retention elements
of the input member and the cap respectively extending
between the driving tooth and the spacer make it possible to
avold manufacturing defects related to a misalignment of the
helical spring with respect to the input member, the output
member and the cap.

As a result, the first and second radial retention elements
of the input member and the cap respectively extending
between the driving tooth and the spacer make it possible to
guarantee the positioning of the helical spring inside the
housing of the drum, during the assembly of the spring brake
and, more specifically, during a winding operation of the
helical spring.

Furthermore, during the assembly of the spring brake, the
first and second radial retention elements of the input
member and the cap respectively extending between the
driving tooth and the spacer make 1t possible to limit rubbing
of the helical spring on the inner Iriction surface of the
housing of the drum and therefore to avoid the withdrawal
of at least part of a lubricant deposited on this inner friction
surface and on the helical spring.

According to one advantageous feature of the invention,
the first and second radial retention elements respectively
comprise a rib extending partially between the input member
and the cap, along the direction of the rotation axis, in the
assembled configuration of the spring brake.

According to another advantageous feature of the imnven-
tion, an outer surface of the first radial retention element and
an outer surface of the second radial retention element are
configured to cooperate with at least one turn of the helical
spring.

According to another advantageous feature of the mnven-
tion, the helical spring 1s formed from a wire. A first end of
the helical spring forms a first tab. A second end of the
helical spring forms a second tab. Furthermore, each of the
first and second tabs extends radially relative to the rotation
axis and toward the inside of the helical spring.
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According to another advantageous feature of the inven-
tion, 1n the assembled configuration of the spring brake, the
first tab of the helical spring 1s configured to cooperate with
a first surface of the driving tooth of the input member and
the second tab of the helical spring 1s configured to coop-
erate with a second surface of the driving tooth of the mnput
member, the second surface of the driving tooth being
opposite the first surface of the dniving tooth.

According to another advantageous feature of the mven-
tion, 1n the assembled configuration of the spring brake, the
first tab of the helical spring 1s positioned between the {first
surface of the driving tooth of the input member and the
spacer. Furthermore, the second tab of the helical spring 1s
positioned between the second surface of the driving tooth
of the mput member and the spacer.

According to another advantageous feature of the inven-
tion, the input member comprises a first plate. The cap
comprises a second plate. Furthermore, in the assembled
configuration of the spring brake, the first tab of the helical
spring extends along the second plate of the cap and the
second tab of the helical spring extends along the first plate
of the mput member.

According to another advantageous feature of the inven-
tion, the input member and the cap are kept secured in
rotation about the axis of rotation, in the assembled con-
figuration of the spring brake.

According to another advantageous feature of the inven-
tion, the input member and the cap are fastened to one
another using fastening elements. Furthermore, the fastening
clements of the input member and the cap are fastening
clements by resilient snapping positioned at the driving
tooth and the spacer.

According to a second aspect, the invention relates to a
home automation installation for closing or providing sun
protection that comprises a screen able to be wound on a
winding tube rotated by an electromechanical actuator
according to the mvention.

This home automation installation has features and advan-
tages similar to those previously described relative to the
clectromechanical actuator according to the invention, as
described above.

Other particularnities and advantages of the invention waill
also appear 1n the description below.

BRIEF DESCRIPTION OF THE DRAWINGS

In the appended drawings, provided as non-limiting
examples:

FIG. 1 1s a cross-sectional schematic view of a home
automation installation according to one embodiment of the
invention;

FIG. 2 1s a perspective schematic view of the home
automation installation illustrated in FIG. 1;

FIG. 3 1s a partial sectional schematic view of the home
automation installation illustrated in FIG. 2, at an electro-
mechanical actuator;

FIG. 4 1s an exploded and perspective schematic view of
a spring brake of the electromechanical actuator 1llustrated
in FIG. 3;

FIG. 5 15 a perspective schematic view of the spring brake
illustrated i FIG. 4, where a drum of the spring the brake
has been removed;

FIG. 6 1s a first sectional schematic view of the spring
brake illustrated 1n FIGS. 4 and 5, before the introduction of
an input member, an output member and a helical spring
inside the drum:
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FIG. 7 1s a second sectional schematic view of the spring
brake illustrated in FIGS. 4 to 6, after the introduction of the
input member, the output member and the helical spring
inside the drum, where the drum of the spring brake has been
removed;

FIG. 8 1s a perspective schematic view of the input
member of the spring brake illustrated 1n FIGS. 4 to 7; and

FIG. 9 1s a perspective schematic view of a cap of the
spring brake illustrated in FIGS. 4 to 7.

FIGS. 10 and 11 show a particular embodiment where the
cap comprises a spacer.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In reference to FIGS. 1 and 2, we first describe a home
automation 1nstallation according to the invention and
installed 1 a building comprising an opeming 1, window or
door, equipped with a screen 2 belonging to a concealing
device 3, 1n particular a motorized rolling shutter.

The concealing device 3 can be a rolling shutter, as
illustrated 1n FIGS. 1 and 2, a canvas blind or a blind with
adjustable slats, or a rolling gate. The present invention
applies to all types of concealing devices.

A rolling shutter according to one embodiment of the
invention 1s described 1n reference to FIGS. 1 and 2.

The screen 2 of the concealing device 3 1s wound on a
winding tube 4 driven by a motorized driving device S and
movable between a wound position, 1n particular an upper
position, and an unwound position, 1n particular a lower
position.

The moving screen 2 of the concealing device 3 1s a
closing, concealing and/or sun protection screen, winding on
the winding tube 4, the inner diameter of which 1s generally
substantially greater than the outer diameter of an electro-
mechanical actuator 11, such that the electromechanical
actuator 11 can be inserted into the winding tube 4, during
the assembly of the concealing device 3.

The motorized driving device 5 comprises the electrome-
chanical actuator 11, in particular of the tubular type,
making 1t possible to set the winding tube 4 1n rotation, so
as to unwind or wind the screen 2 of the concealing device
3.

The concealing device 3 comprises the winding tube 4 for
winding the screen 2. In the mounted state, the electrome-
chanical actuator 11 is inserted into the winding tube 4.

In a known manner, the rolling shutter, which forms the
concealing device 3, comprises an apron comprising hori-
zontal slats articulated on one another, forming the screen 2
of the rolling shutter 3, and guided by two lateral guideways
6. These slats are joined, when the apron 2 of the rolling
shutter 3 reaches 1ts unwound lower position.

In the case of a rolling shutter, the wound upper position
corresponds to the bearing of a final end slat 8, which 1s for
example L-shaped, of the apron 2 of the rolling shutter 3
against an edge of a box 9 of the rolling shutter 3 or when
the final end slat 8 stops 1n a programmed upper end-oi-
travel position. Furthermore, the unwound lower position
corresponds to the bearing of the final end slat 8 of the apron
2 of the rolling shutter 3 against a threshold 7 of the opening
1 or the stopping of the final end slat 8 1n a programmed
lower end-of-travel position.

The first slat of the apron 2 of the rolling shutter 3,
opposite the final end slat 8, 1s connected to the winding tube
4 using at least one articulation 10, 1n particular a fastener
in strip form.
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The winding tube 4 1s positioned mside the box 9 of the
rolling shutter 3. The apron 2 of the rolling shutter 3 winds
and unwinds around the winding tube 4 and 1s housed at
least partially inside the box 9.

In general, the box 9 1s positioned above the opening 1, or
in the upper part of the opening 1.

The motorized driving device 5 1s controlled by a control
umt. The control unit may, for example, be a local control
unit 41, where the local control unit 41 can be connected
through a wired or wireless connection with a central control
unit 42. The central control unit 42 can drive the local
control unit 41, as well as other similar local control units
distributed throughout the building.

The central control unit 42 can be 1n communication with
a weather station located outside the building, 1n particular
including one or more sensors that can be configured, for
example, to determine a temperature, a brightness, or a wind
speed.

A remote control 43, which can be a type of local control
unmt, provided with a control keypad and which comprises
selection and display means, further allows a user to inter-
vene on the electromechanical actuator 11, the local control
unit 41 and/or the central control unit 42.

The motorized driving device 3 i1s, preferably, configured
to carry out the unwinding or winding commands of the
screen 2 of the concealing device 3, which may, 1n particular,
be acquired by the remote control 43.

The electromechanical actuator 11 belonging to the home
automation installation of FIGS. 1 and 2 1s now described 1n
more detail and in reference to FIG. 3.

The electromechanical actuator 11 comprises at least an
clectric motor 12, a reduction gear 14 and a spring brake 15.

The electric motor 12 comprises a rotor and a stator, not
shown, positioned coaxially around a rotation axis X, which
1s also the rotation axis of the winding tube 4 1n the
assembled configuration of the motorized driving device 5.

Control means for controlling the electromechanical
actuator 11, making 1t possible to move the screen 2 of the
concealing device 3, comprise at least an electronic control
unit 44. This electronic control unit 44 1s able to operate the
electric motor 12 of the electromechanical actuator 11 and,

in particular, to allow the supply of electricity for the electric
motor 12.

Thus, the electronic control unit 44, 1n particular, controls
the electric motor 12, so as to open or close the screen 2, as
previously described.

The electronic control unit 44 also comprises an order
receiving module, 1n particular for wireless orders sent by an
order transmitter, such as the remote control 43 designed to
control the electromechanical actuator 11 or one of the local
41 or central 42 control units.

The order receiving module can also allow the reception
ol orders sent by wired means.

Here, and as 1illustrated 1n FIG. 3, the electronic control
umt 44 1s positioned 1nside a casing 13 of the electrome-
chanical actuator 11.

The control means of the electromechanical actuator 11
comprise hardware and/or software means.

As a non-limiting example, the hardware means may
comprise at least one microcontroller.

The electromechanical actuator 11 1s supplied with elec-
tricity by an electricity grid of the sector, or using a battery,
which can, for example, be recharged by a photovoltaic
panel. The electromechanical actuator 11 makes it possible
to move the screen 2 of the concealing device 3.
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Here, the electromechanical actuator 11 comprises an
clectrical power cable 21 allowing it to be supplied with
clectricity from an electricity grid of the sector.

The casing 13 of the electromechanical actuator 11 1s,
preferably, in cylindrical shape.

In one embodiment, the casing 13 1s made from a metal
material.

The material of the casing of the electromechanical actua-
tor 1s 1n no way limiting and may be different. In particular,
it can be a plastic material.

The winding tube 4 1s rotated around the rotation axis X
and the casing 13 of the electromechanical actuator 11
supported by two pivot links. The first pivot link 1s produced
at a first end of the winding tube 4 using a crown 18 1nserted
around and at an end 13a of the casing 13 of the electro-
mechanical actuator 11. The crown 18 thus makes it possible
to produce a bearing. The second pivot link, not shown in
FIG. 3, 1s produced at a second end of the winding tube 4.

The electromechanical actuator 11 comprises a torque
support 19. The torque support 19 protrudes at one end 13a
of the casing 13 of the electromechanical actuator 11, 1n
particular the end 13¢a of the casing 13 recerving the crown
18. The torque support 19 of the electromechanical actuator
11 thus makes 1t possible to fasten the electromechanical
actuator 11 on a housing 20, 1n particular a flange of the box
9.

Furthermore, the torque support 19 of the electromechani-
cal actuator 11 can make it possible to close off the end 13a
of the casing 13.

Furthermore, the torque support 19 of the electromechani-
cal actuator 11 can make 1t possible to support the electronic
control unit 44. The electronic control umit 44 can be
supplied with electricity via the electrical power cable 21
clectrically connected to the electricity grid of the sector, or
a battery.

The reduction gear 14 comprises at least one reduction
stage. Said at least one reduction stage can be a gear train of
the epicyclic type.

The type and number of reduction stages of the reduction
gear are 1n no way limiting.

The electromechanical actuator 11 comprises an output
shaft 16. An end of the output shait 16 protrudes relative to
the casing 13 of the electromechanical actuator 11, in
particular relative to an end 135 of the casing 13 opposite its
end 13a.

The output shaft 16 of the electromechanical actuator 11
1s configured to rotate a connecting element 17 connected to
the winding tube 4. The connecting element 17 1s made in
the form of a wheel.

When the electromechanical actuator 11 1s operated, the
clectric motor 12 and the reduction gear 14 rotate the output
shaft 16. Furthermore, the output shaft 16 of the electrome-
chanical actuator 11 rotates the winding tube 4 via the
connecting element 17. Thus, the winding tube 4 rotates the
screen 2 of the concealing device 3, so as to open or close
the opening 1.

The electric motor 12, the reduction gear 14 and the
spring brake 15 are mounted inside the casing 13 of the
clectromechanical actuator 11.

In the embodiment 1llustrated 1n FIG. 3, the spring brake
15 1s positioned between the electric motor 12 and the
reduction gear 14, that 1s to say at the output of the electric
motor 12.

In another embodiment, not shown, where the reduction
gear 14 comprises a plurality of reduction stages, the spring
brake 15 1s positioned between two reduction stages of the
reduction gear 14.
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In another embodiment, not shown, the spring brake 15 1s
positioned at the output of the reduction gear 14.

The electromechanical actuator 11 may also comprise an
end-of-travel and/or obstacle detection device, this detection
device being able to be mechanical or electronic.

The spring brake 15 of the electromechanical actuator 11,
illustrated 1n FIG. 3 and according to one embodiment of the
imnvention, 1s now described 1n reference to FIGS. 4 to 9.

The spring brake 15 comprises at least one helical spring
22, a drum 23, an input member 24, an output member 25
and a cap 33.

Advantageously, the drum 23 1s kept 1n position 1n the
casing 13 of the electromechanical actuator 11, 1n particular
using clearances 28 arranged on the outer periphery of the
drum 23 and configured to cooperate with tongues, not
shown, of an enclosure of the reduction gear 14.

Furthermore, the enclosure of the reduction gear 14 1s
kept 1n position 1n the casing 13 of the electromechanical
actuator 11.

The drum 23 comprises a housing 26.

Here, the housing 26 of the drum 23 1s 1n cylindrical
shape. Furthermore, the housing 26 of the drum 23 1s a
through housing.

Advantageously, the helical spring 22, the input member
24, the output member 25 and the cap 33 are positioned
inside the housing 26 of the drum 23, mn an assembled
configuration of the spring brake 15.

Here, the output member 235 1s positioned opposite the
input member 24.

Advantageously, the helical spring 22 comprises a plu-
rality of turns. The turns of the helical spring 22 are centered
on an axis combined with the rotation axis X, when the
spring brake 15 1s assembled, then mounted in the electro-
mechanical actuator 11.

Likewise, the mnput member 24 and the output member 25
are centered on an axis combined with the axis of rotation X,
when the spring brake 15 1s assembled, then mounted 1n the
clectromechanical actuator 11.

The axis of each of the members 22, 23, 24, 25, 33 of the
spring brake 15 1s not shown 1n FIGS. 4 to 9, so as to
simplily the reading thereof.

The housing 26 of the drum 23 comprises an inner iriction
surface 27 configured to cooperate with at least one turn of
the helical spring 22.

Thus, at least one turn of the helical spring 22 is radially
stressed by the housing 26 of the drum 23.

Here, the helical spring 22 1s mounted tightly 1nside the
housing 26 of the drum 23, so as to secure the helical spring
22 and the drum 23 by friction, when the helical spring 22
1s 1dle, as 1llustrated in FIG. 7.

Advantageously, the helical spring 22 1s formed from a
wire 48. A first end of the helical spring 22 forms a first tab
29a. A second end of the helical spring 22 forms a second
tab 2956. Furthermore, each of the first and second tabs 294,
29H extends radially relative to the rotation axis X and
toward the 1nside of the helical spring 22.

Thus, the helical spring 22 includes two tabs 29a, 295,
only one of which 1s visible 1n FIG. 4.

Here, each tab 29a, 295 of the helical spring 22 extends
radially relative to the axis of rotation X, 1n the assembled
configuration of the spring brake 15.

In a variant, not shown, each tab 29a, 295 of the helical
spring 22 extends axially relative to the axis of rotation X,
in the assembled configuration of the spring brake 15.

In this exemplary embodiment, the tabs 29a, 295 of the
helical spring 22 extend radially relative to the rotation axis
X and toward the inside of the helical spring 22, 1n particular
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from the turns of the helical spring 22 toward the central axis
of the helical spring 22, as illustrated in FIG. 4.

The mnput member 24, in particular a driving tooth 31, 1s
configured to cooperate with at least one of the tabs 29a, 2956
of the helical spring 22, so as to rotate the helical spring 22
around the rotation axis X 1n a first direction of rotation.

Such a movement releases the spring brake 15.

The friction force between at least one turn of the helical
spring 22 and the mnner surface 27 of the housing 26 of the
drum 23 i1s decreased during the rotational driving of the
helical spring 22 1n the first direction of rotation.

In other words, this movement tends to decrease the
diameter of the outer enclosure of the helical spring 22 and
therefore to decrease the radial stress between the helical

spring 22 and the mner surface 27 of the housing 26 of the
drum 23.

Thus, the movement generated by the electric motor 12
can be transmitted from the mput member 24 to the output
member 25.

The outer enclosure of the helical spring 22 1s defined by
the outer generatrixes of the turns of the helical spring 22.

Advantageously, the output member 25 comprises two
lugs 39, as 1llustrated 1n FIGS. 4, 6 and 7. The lugs 39 of the
output member 25 are configured to be inserted inside the
helical spring 22, in the assembled configuration of the
spring brake 15.

Preferably, each lug 39 of the output member 25 comprise
a recess 40. The recess 40 of each lug 39 of the output
member 25 1s configured to cooperate with one of the tabs
29a, 2956 of the helical spring 22.

The output member 235, 1n particular one of the lugs 39, 1s
configured to cooperate with at least one of the tabs 294, 2956
of the helical spring 22 so as to rotate the helical spring 22
around the rotation axis X 1n a second direction of rotation.
The second direction of rotation 1s opposite the first direc-
tion of rotation.

Such a movement activates the spring brake 13, that 1s to
say tends to block or slow the rotation of the helical spring
22 1nside the housing 26 of the rotating drum 23.

The friction force between at least one turn of the helical
spring 22 and the mner surface 27 of the housing 26 of the
drum 23 1s increased during the rotational driving of the
helical spring 22 in the second direction of rotation.

In other words, this movement tends to increase the
diameter of the outer enclosure of the helical spring 22, 1n
particular by bringing the tabs 29a, 295 of the helical spring
22 closer together, and therefore to increase the radial stress
between the helical spring 22 and the inner surface 27 of the
housing 26 of the drum 23.

Advantageously, the spring brake 15 comprises a lubri-
cant, not shown, arranged between the helical spring 22 and
the 1nner surtface 27 of the housing 26 of the drum 23. The
lubricant 1s, preferably, grease.

Advantageously, the input member 24 1s configured to be
rotated by the electric motor 12, 1n an assembled configu-
ration of the electromechanical actuator 11.

Here, and as illustrated in FIGS. 4 and 8, the input
member 24 comprises a housing 50. The housing 50 of the
input member 24 1s configured to cooperate with a shait 37
of the output member 235.

Thus, the shaft 37 of the output member 25 makes 1t
possible to receive and transmit torque coming ifrom the
clectric motor 12.

In this exemplary embodiment, the shaft 37 of the output
member 25 1s configured to cooperate with the reduction
gear 14.
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Thus, the shait 37 of the output member 25 makes it
possible to receive and transmit torque coming from the
clectric motor 12 to the reduction gear 14, by means of the
housing 50 of the mput member 24 and the shatt 37 of the
output member 25.

The shaft 37 of the output member 23 1s centered relative
to the rotation axis X, 1n the assembled configuration of the
clectromechanical actuator 11.

In this exemplary embodiment, the housing 50 of the
input member 24 1s made using a bore, positioned at the
center of the mput member 24 and, more specifically,
centered relative to the rotation axis X, in the assembled
configuration of the spring brake 15. Furthermore, the output
member 25 comprises a slug 31, positioned 1n the alignment
of the shaft 37. The slug 51 of the output member 25 1is
therefore also centered relative to the rotation axis X, 1n the
assembled configuration of the spring brake 15.

Thus, the slug 51 of the output member 25 is mserted nto
the housing 50 of the mput member 24.

In this way, the output member 25 15 centered relative to
the mput member 24, using the housing 50 of the mput
member 24 and the slug 51 of the output member 25.

Advantageously, the cap 33 comprises an opening 53.
Furthermore, the opening 33 of the cap 33 1s a through
opening. The opening 53 of the cap 33 1s configured to
cooperate with the shait 37 of the output member 25.

Thus, the shatt 37 of the output member 25 1s mserted 1nto
the opening 33 of the cap 33, so as to extend on either side
of the cap 33, in the assembled configuration of the spring
brake 15.

The 1input member 24 comprises the driving tooth 31, as
illustrated 1 FIGS. 4 and 6 to 8. The driving tooth 31
extends between the mput member 24 and the cap 33, 1n the
assembled configuration of the spring brake 15.

Advantageously, the driving tooth 31 of the input member
24 15 mserted 1nside the helical spring 22, in the assembled
configuration of the spring brake 15.

Preferably, the input member 24 comprises a first plate 30.
Furthermore, the cap 33 comprises a second plate 32.

Advantageously, 1n the assembled configuration of the
spring brake 15, the first tab 294 of the helical spring 22
extends along the second plate 32 of the cap 33 and the
second tab 295 of the helical spring 22 extends along the first
plate 30 of the input member 24.

Here, the first plate 30 comprises the driving tooth 31.

Advantageously, 1n the assembled configuration of the
spring brake 13, the first tab 29a of the helical spring 22 1s
configured to cooperate with a first surface 38a of the
driving tooth 31 of the input member 24 and the second tab
29b of the helical spring 22 1s configured to cooperate with
a second surface 386 of the driving tooth 31 of the mput
member 24. The second surface 385 of the driving tooth 31
1s opposite the first surface 38a of the driving tooth 31.

Thus, the driving tooth 31 of the input member 24 1s
positioned between the two tabs 29a, 2956 of the helical
spring 22 and 1s configured to cooperate with one or the
other of the tabs 29a, 295 of the helical spring 22, depending
on the direction of rotation generated by the electric motor
12, as illustrated in FIGS. 6 and 7.

In this way, the driving tooth 31 of the input member 24
comprises two driving faces 38a, 385. Each driving face
38a, 38b of the driving tooth 31 1s configured to cooperate
with one of the tabs 29a, 2956 of the helical spring 22.

Here, and as 1llustrated in FIGS. 4 and 3, the helical spring
22 and the output member 25 are kept axially 1n position
between the first plate 30 of the input member 24 and the
second plate 32 of the cap 33.
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The mput member 24 and, more specifically, the first plate
30 comprises a spacer 34. The spacer 34 extends between the
input member 24 and the cap 33, in the assembled configu-
ration of the spring brake 15.

Thus, the spacer 34 of the mput member 24 makes 1t
possible to maintain an axial separation between the input
member 24 and the cap 33 and, more specifically, between
the first and second plates 30, 32.

Here, the spacer 34 of the input member 24 1s positioned
diametrically opposite the drniving tooth 31 of the input
member 24, as 1illustrated in FIGS. 4 and 6 to 8.

Furthermore, 1n this exemplary embodiment, the driving,
tooth 31 of the mput member 24 corresponds to another
spacer.

Thus, the dnving tooth 31 of the input member 24 also
makes 1t possible to maintain the axial separation between
the mput member 24 and the cap 33 and, more specifically,
between the first and second plates 30, 32.

In a variant shown 1n FIGS. 10 and 11, the cap 33 and,
more specifically, the second plate 32 comprises the spacer
34. The spacer 34 extends between the imnput member 24 and
the cap 33, i1n the assembled configuration of the spring
brake 15.

In such a case, the spacer 34 of the cap 33 can be
positioned diametrically opposite the driving tooth 31 of the
input member 24, relative to the rotation axis X, in the
assembled configuration of the spring brake 15.

Here and as 1llustrated in FIGS. 4, 5, 8 and 9, the first and
second plates 30, 32 each comprise a peripheral flange ring
35, 36. The two peripheral tlange rings 35, 36 are positioned
opposite one another along the rotation axis X, in the
assembled configuration of the spring brake 15.

The mput member 24 comprises a first radial retention
clement 54 of the helical spring 22 extending between the
driving tooth 31 and the spacer 34, along a first side C1 of
the spring brake 15, in the assembled configuration of the
spring brake 15.

Furthermore, the cap 33 comprises a second radial reten-
tion element 535 of the helical spring 22 extending between
the driving tooth 31 and the spacer 34, along a second side
C2 of the spring brake 15, in the assembled configuration of
the spring brake 15.

Here, the second radial retention element 35 of the cap 33
1s visible i FIG. 9.

The second side C2 of the spring brake 15 1s opposite,
more specifically diametrically opposite, the first side C1 of
the spring brake 135, relative to the rotation axis X.

Thus, the first and second radial retention elements 54, 55
of the input member 24 and the cap 33 respectively extend-
ing between the driving tooth 31 and the spacer 34 make 1t
possible to guarantee the radial retention of the helical
spring 22 with respect to the mput member 24, the output
member 25 and the cap 33, during the manufacturing of the
spring brake 15 and during the operation of the spring brake
15, as well as to reduce the operating noises of the spring
brake 15, during the rotational driving of the input member
24 and/or the output member 25 1nside the housing 26 of the
drum 23.

In this way, the first and second radial retention elements
54, 55 of the input member 24 and the cap 33 respectively
extending between the driving tooth 31 and the spacer 34
make 1t possible to avoid manufacturing defects related to a
misalignment of the helical spring 22 with respect to the
input member 24, the output member 235 and the cap 33.

As a result, the first and second radial retention elements
54, 55 of the input member 24 and the cap 33 respectively
extending between the driving tooth 31 and the spacer 34
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make 1t possible to guarantee the positioning of the helical
spring 22 inside the housing 26 of the drum 23, during the
assembly of the spring brake 15 and, more specifically,
during a winding operation of the helical spring 22.

Here, the first and second radial retention elements 54, 55
of the mput member 24 and the cap 33 are respectively
positioned on one side C1, C2 of the spring brake 135 relative
to the rotation axis X and, more specifically, positioned
diametrically opposite relative to the rotation axis X.

Furthermore, during the assembly of the spring brake 15,
the first and second radial retention elements 54, 55 of the
input member 24 and the cap 33 respectively extending
between the driving tooth 31 and the spacer 34 make 1t
possible to limit rubbing of the helical spring 22 on the inner
friction surface 27 of the housing 26 of the drum 23 and
therefore to avoid the withdrawal of at least part of a
lubricant deposited on this inner friction surface 27 and on
the helical spring 22.

Furthermore, the design of such a spring brake 15 requires
considering an angular travel a between one of the tabs 29aq,
29b of the helical spring 22, 1n the present case the second
tab 296 of the helical spring 22, and one of the lugs 39 of the
output member 25, in the present case a second lug 39 of the
output member 23, so as to allow the spring brake 15 to be
operated, both during the release and during the activation of
the spring brake 15, as illustrated in FIG. 7.

This angular travel a makes it possible to determine the
angular dimensioning of the driving tooth 31 of the input
member 24, the spacer 34 and the lugs 39 of the output
member 23.

The first and second radial retention elements 54, 55,
respectively of the input member 24 and the cap 33 make 1t
possible to limit the value of the angular travel a and, as a
result, to optimize the angular dimensiomng of the driving
tooth 31 of the input member 24, the spacer 34 and the lugs
39 of the output member 23, so as to guarantee the robust-
ness thereof.

As a non-limiting example, the angular travel a can be
reduced by a value 1n the order of 8° to 10°.

The design of such a spring brake 15 further requires
taking account of the outer diameter of the output member
235, so as to limit the operating noises of the spring brake 15,
related to the rubbing of at least one turn of the helical spring
22 against an outer surface 45 of the output member 25 and,
more specifically, the lugs 39 of the output member 25.

The first and second radial retention elements 54, 55,
respectively of the input member 24 and the cap 33 make 1t
possible to avoid the rubbing of at least one turn of the
helical spring 22 against the outer surface 45 of the output
member 25 and, as a result, to optimize the outer diameter
of the output member 235. The outer diameter of the output
member 235 1s defined by a circle passing through the outer
surface 45 of each of the lugs 39 of the output member 25.

The first and second radial retention elements 54, 55,
respectively of the input member 24 and the cap 33 make 1t
possible to guarantee the radial retention of the helical
spring 22 relative to the mput member 24, the output
member 25 and the cap 33, during the manufacturing of the
spring brake 15 and during the operation of the spring brake
15.

In this way, the lubrication of the spring brake 15 and, 1n
particular, of the contact area between the helical spring 22
and the mnner surface 27 of the housing 26 of the drum 23 1s
improved.

Advantageously, the first side C1 and the second side C2
of the spring brake 135 are defined relative to the rotation axis
X.
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Here, the rotation axis X extends to the center of the
spring brake 15 and, more specifically, between the driving
tooth 31 and the spacer 34, in the assembled configuration
of the spring brake 15.

In reference to FIG. 4, the first side C1 of the spring brake
15 1s located to the right of the rotation axis X. Furthermore,
the second side C2 of the spring brake 15 1s located to the
left of the rotation axis X.

Advantageously, the first and second radial retention
clements 34, 55 respectively comprise a rib extending par-
tially between the input member 24 and the cap 33, along the
direction of the rotation axis X, 1n the assembled configu-
ration of the spring brake 15.

Thus, the radial retention of the helical spring 15 relative
to the input member 24, the output member 25 and the cap
33 is implemented along an axial direction of the spring
brake 15 and, more specifically, along the rotation axis X, so
as to guarantee the alignment of the members 22, 24, 25, 33
of the spring brake 15.

Advantageously, an outer surface 46 of the first radial
retention element 54 and an outer surface 47 of the second
radial retention element 55 are configured to cooperate with
at least one turn of the helical spring 22.

Thus, the radial retention of the helical spring 15 with
respect to the mput member 24, the output member 25 and
the cap 33 1s implemented by the bearing of at least one turn
of the helical spring 22 against an outer surface of the input
member 24 and an outer surface of the cap 33.

Here, the radial retention of the helical spring 15 with
respect to the input member 24, the output member 25 and
the cap 33 1s implemented by the bearing of at least one first
turn of the helical spring 22 against an outer surface of the
input member 24 and by the bearing of at least one second
turn of the helical spring 22 against an outer surface of the
cap 33.

Advantageously, 1n the assembled configuration of the
spring brake 13, the first tab 29a of the helical spring 22 1s
positioned between the first surface 38a of the driving tooth
31 of the mput member 24 and the spacer 34. Furthermore,
the second tab 295 of the helical spring 22 1s positioned
between the second surface 386 of the driving tooth 31 of the
input member 24 and the spacer 34.

Advantageously, the input member 24 and the cap 33 and,
more specifically, the first and second plates 30, 32 are kept
secured 1n rotation around the rotation axis X, 1n the
assembled configuration of the spring brake 15.

Here, the mnput member 24 and the cap 33 are fastened to
one another using fastening elements 32a, 52b.

Advantageously, the fastening elements 32a, 525 of the
input member 24 and the cap 33 are fastening elements by
resilient snapping positioned at the driving tooth 31 and the
spacer 34.

In this exemplary embodiment, a first fastening element
52a of the input member 24 1s arranged at the driving tooth
31 of the input member 24. Furthermore, a second fastening
clement 52q of the mput member 24 1s arranged at the spacer
34 of the mput member 24.

Here, the mmput member 24 comprises two fastening
clements 52q and the cap 33 comprises two Tlastening
clements 52b.

In reference to FIG. 4, only one of the fastening elements
526 of the cap 33 i1s shown.

The number of fastening elements of the mput member
and the cap 1s not limiting and can be different, 1n particular
greater than or equal to three.
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In a vaniant, not shown, the input member 24 and the cap
33 and, more specifically, the first and second plates 30, 32,
can be kept secured by simple nesting.

The output member 25 1s configured to be coupled to the
screen 2 of the concealing device 3.

Advantageously, the mput member 24 and the output
member 25 are made from plastic material.

Furthermore, the cap 33 1s made from plastic matenal.

As a non-limiting example, the plastic material of the
input member 24, the output member 235 and the cap 33 can
be polybutylene terephthalate, also called PBT, or polyac-
etal, also called POM.

In a varniant, the output member 25 can be made from
zamac (acronym for the names of its component metals:
zinc, aluminum, magnesium and copper).

Preferably, the drum 23 1s made from steel, 1n particular
sintered steel.

Thus, using sintered steel to produce the drum 23 makes
it possible to decrease the resistance to rubbing of the helical
spring 22 against the inner friction surface 27 of the housing
26 of the drum 23.

Owing to the present invention, the first and second radial
retention elements of the imput member and the cap respec-
tively extending between the driving tooth and the spacer
make 1t possible to guarantee the radial retention of the
helical spring with respect to the input member, the output
member and the cap, during the manufacturing of the spring
brake and during the operation of the spring brake, as well
as to reduce the operating noises of the spring brake, during
the rotational driving of the mnput member and/or the output
member inside the housing of the drum.

In this way, the first and second radial retention elements
of the input member and the cap respectively extending
between the driving tooth and the spacer make it possible to
avoild manufacturing defects related to a misalignment of the
helical spring with respect to the input member, the output
member and the cap.

As a result, the first and second radial retention elements
of the input member and the cap respectively extending
between the driving tooth and the spacer make 1t possible to
guarantee the positioning of the helical spring inside the
housing of the drum, during the assembly of the spring brake
and, more specifically, during a winding operation of the
helical spring.

Furthermore, during the assembly of the spring brake, the
first and second radial retention elements of the input
member and the cap respectively extending between the
driving tooth and the spacer make 1t possible to limit rubbing
of the helical spring on the inner friction surface of the
housing of the drum and therefore to avoid the withdrawal
of at least part of a lubricant deposited on this inner friction
surface and on the helical spring.

Many changes can be made to the example embodiment
previously described without going beyond the scope of the
invention defined by the claims.

In a variant, not shown, the electronic control unit 44 1s
positioned outside the casing 13 of the electromechanical
actuator 11 and, 1n particular, mounted on the frame 20 or 1n
the torque support 19.

Furthermore, the considered embodiments and alterna-
tives may be combined to generate new embodiments of the
invention, without going beyond the scope of the mnvention
defined by the claims.

The mvention claimed 1s:

1. An electromechanical actuator for a closure or sun
protection home automation installation, the electrome-
chanical actuator comprising at least:
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an electric motor;

a reduction gear; and

a spring brake,

the spring brake comprising at least:

a helical spring,

a drum that comprises a housing, the housing of the
drum comprising an inner friction surface configured
to cooperate with at least one turn of the helical
spring,

an input member,

an output member, and

a cap,

the mnput member comprising a driving tooth, the driving

tooth extending between the mput member and the cap,

in an assembled configuration of the spring brake, and
the input member or the cap comprising a spacer, the
spacer extending between the mmput member and the
cap, 1n the assembled configuration of the spring brake,
wherein the mput member comprises a first radial reten-
tion element configured for radially retaining the heli-
cal spring,

wherein, 1 the assembled configuration of the spring

brake, the first radial retention element extends

between the driving tooth and the spacer, along a first
side of the spring brake,

wherein the cap comprises a second radial retention

clement configured for radially retaining the helical

spring,

wherein, 1n the assembled configuration of the spring

brake, the second radial retention element extends

between the driving tooth and the spacer, along a

second side of the spring brake, and

wherein the second side of the spring brake 1s opposite the

first side of the spring brake, relative to an axis of

rotation of the spring brake.

2. The electromechanical actuator for a closure or sun
protection home automation installation according to claim
1., wherein the first and second radial retention elements each
comprises a rib extending partially between the mput mem-
ber and the cap, along a direction of the rotation axis, in the
assembled configuration of the spring brake.

3. The electromechanical actuator for a closure or sun
protection home automation installation according to claim
1, wherein an outer surface of the first radial retention
clement and an outer surface of the second radial retention
clement are configured to cooperate with at least one turn of
the helical spring.

4. The electromechanical actuator for a closure or sun
protection home automation installation according to claim
1, wherein:

the helical spring 1s formed from a wire,

a first end of the helical spring forms a first tab,

a second end of the helical spring forms a second tab, and

cach of the first and second tabs extends radially relative

to the rotation axis and toward an 1nside of the helical
spring.

5. The electromechanical actuator for a closure or sun
protection home automation installation according to claim
4, wherein, 1 the assembled configuration of the spring
brake, the first tab of the helical spring i1s configured to
cooperate with a first surface of the driving tooth of the input
member and wherein the second tab of the helical spring 1s
configured to cooperate with a second surface of the driving
tooth of the input member, the second surface of the driving,
tooth being opposite the first surface of the driving tooth.

6. The electromechanical actuator for a closure or sun
protection home automation installation according to claim
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5, wherein, 1n the assembled configuration of the spring
brake, the first tab of the helical spring 1s positioned between
the first surface of the driving tooth of the input member and
the spacer and wherein the second tab of the helical spring
1s positioned between the second surface of the driving tooth
of the mput member and the spacer.

7. The electromechanical actuator for a closure or sun
protection home automation installation according to claim
4, wherein:

the mput member comprises a {irst plate,

the cap comprises a second plate, and

in the assembled configuration of the spring brake, the

first tab of the helical spring extends along the second
plate of the cap and the second tab of the helical spring
extends along the first plate of the input member.

8. The electromechanical actuator for a closure or sun
protection home automation installation according to claim
1, wherein the input member and the cap are kept secured 1n
rotation around the rotation axis, in the assembled configu-
ration of the spring brake.

9. The electromechanical actuator for a closure or sun
protection home automation installation according to claim
8, wherein the input member and the cap are fastened to one
another using fastening elements and wherein the fastening
clements of the mput member and the cap are configured to
fasten by resilient snapping and are positioned at the driving
tooth and the spacer.

10. The electromechanical actuator for a closure or sun
protection home automation installation according to claim
2, wherein:

the helical spring 1s formed from a wire,

a first end of the helical spring forms a first tab,

a second end of the helical spring forms a second tab, and

cach of the first and second tabs extends radially relative

to the rotation axis and toward the 1nside of the helical
spring.

11. The electromechanical actuator for a closure or sun
protection home automation installation according to claim
3, wherein:

the helical spring 1s formed from a wire,

a first end of the helical spring forms a first tab,

a second end of the helical spring forms a second tab, and

cach of the first and second tabs extends radially relative

to the rotation axis and toward an 1nside of the helical
spring.

12. The electromechanical actuator for a closure or sun
protection home automation installation according to claim
5, wherein:

the mput member comprises a first plate,

the cap comprises a second plate, and

in the assembled configuration of the spring brake, the

first tab of the helical spring extends along the second
plate of the cap and the second tab of the helical spring
extends along the first plate of the input member.

13. The electromechanical actuator for a closure or sun
protection home automation installation according to claim
6, wherein:

the mput member comprises a {irst plate,

the cap comprises a second plate, and

in the assembled configuration of the spring brake, the

first tab of the helical spring extends along the second
plate of the cap and the second tab of the helical spring
extends along the first plate of the mput member.

14. The electromechanical actuator for a closure or sun
protection home automation installation according to claim
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2, wherein the input member and the cap are kept secured 1n
rotation around the rotation axis, in the assembled configu-
ration of the spring brake.

15. The electromechanical actuator for a closure or sun
protection home automation installation according to claim
3, wherein the input member and the cap are kept secured 1n
rotation around the rotation axis, in the assembled configu-
ration of the spring brake.

16. The electromechanical actuator for a closure or sun
protection home automation installation according to claim
4, wherein the input member and the cap are kept secured 1n
rotation around the rotation axis, i the assembled configu-
ration of the spring brake.

17. The electromechanical actuator for a closure or sun
protection home automation installation according to claim
5, wherein the input member and the cap are kept secured 1n
rotation around the rotation axis, in the assembled configu-
ration of the spring brake.

18. The electromechanical actuator for a closure or sun
protection home automation installation according to claim
6, wherein the input member and the cap are kept secured 1n
rotation around the rotation axis, in the assembled configu-
ration of the spring brake.

19. The electromechanical actuator for a closure or sun
protection home automation installation according to claim
7, wherein the input member and the cap are kept secured 1n
rotation around the rotation axis, in the assembled configu-
ration of the spring brake.

20. A home automation installation for closing or provid-
ing sun protection, the home automation installation com-
prising;:

an electromechanical actuator;

a winding tube; and

a screen,

wherein the screen i1s capable of being wound on the

winding tube when rotated by the electromechanical
actuator,

wherein the electromechanical actuator includes at least:
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an electric motor;

a reduction gear; and

a spring brake,

the spring brake comprising at least:

a helical spring,

a drum that comprises a housing, the housing of the
drum comprising an nner iriction surface config-
ured to cooperate with at least one turn of the
helical spring,

an input member,

an output member, and

a cap,

the input member comprising a driving tooth, the
driving tooth extending between the input member
and the cap, 1n an assembled configuration of the
spring brake, and

the input member or the cap comprising a spacer, the
spacer extending between the input member and
the cap, 1n the assembled configuration of the
spring brake,

wherein the mput member comprises a first radial reten-
tion element configured for radially retaining the heli-
cal spring,

wherein, 1n the assembled configuration of the spring
brake, the first radial retention element extends
between the driving tooth and the spacer, along a first
side of the spring brake,

wherein the cap comprises a second radial retention
clement configured for radially retaining the helical
spring,

wherein, 1 the assembled configuration of the spring
brake, the second radial retention element extends
between the driving tooth and the spacer, along a
second side of the spring brake, and

wherein the second side of the spring brake 1s opposite the
first side of the spring brake, relative to an axis of
rotation of the spring brake.
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